Conclusion: Socio-occupational position of the family is an important factor influencing underweight and overweight in young adult males. This factor apparently operates through a differential distribution of income, which influences components of lifestyle most likely associated with level of habitual physical activity and/or diet.
Introduction
Social and political changes in Poland over the past 40 years provide a unique setting in which to evaluate the increasing prevalence of obesity across time. The prevalence of obesity in Poland increased from the 1960s through the 1980s. 1 The prevalence of obesity was higher among women than men and among those with higher in contrast to lower educational status. 1 The social and gender distribution of obesity before the political and economic transition, which began in 1990, may have reflected positive cultural and social attributes associated with fatness during the era of socialism. Political change and liberalization of trade in Poland since 1990 have resulted in increased income and in turn economic disparities and a stronger association between education and income. 2, 3 A major increase in exposure to
Western marketing forces is an additional factor.
The economic transition associated with political and social change in Poland since 1990 has contributed to major changes in lifestyle, diet and dietary habits, and knowledge of health-promoting behaviors. The changes also influenced social stratification in the country. Some groups, which were defined by educational and/or occupational status before the political and social transition, experienced major changes in income and lifestyle, which may have influenced body mass. 4, 5 A nutritional transition model would predict that the distribution of obesity associated with economic development would become more similar to that of Western Europe, that is, unskilled workers or the urban poor would be more susceptible to the development of overweight. 4 The purpose of this study is twofold; first, to describe changes in the body mass index of nationally representative samples of young adult Polish males between 1965 and 2001, and second, to examine variation in the prevalence of underweight, overweight and obesity between 1965 and 2001 in the young adult males in the context of the sociopolitical transformation that occurred in Poland since 1989. The prevalence of undernutrition and overweight/obesity in nationally representative samples of young adult males in four surveys between 1965 and 2001 is initially considered, and variation in the prevalence of undernutrition and overweight/obesity associated with socio-occupational status of the family in the three surveys between 1986 and 2001 is then considered.
Materials and methods
The present study utilizes information from four national surveys of Polish conscripts carried out during May and June of 1965, 1986, 1995 and 2001 . Each survey comprises a 10% nationally representative sample of all males 18.5-19.5 years of age at the time of examination. Numbers of subjects by survey were as follows: 1965 -21 155, 1986 -26 396, 1995 -22 612, and 2001 -26 178 . Reporting for registration and examination at the specified dates was compulsory for all 19-year-old males. All subjects were measured and interviewed during a medical examination at district recruiting boards throughout the country. The recruiting boards were asked to provide information on the first and subsequently every tenth subject reporting for examination. The sampling method thus yielded a 10% random national sample representing all regions and social strata of the country. 6 In addition to the measurement height and weight, each subject was asked to provide information about the education and occupation of both parents (information on maternal occupation was not available for 1965), sibship size (number of children in the family) and place of residence. The latter was used to estimate the degree of urbanisation of the conscript's residence. Height and weight were measured in a standardized manner by trained medical staff at all registration centres. The measurement protocol described by Martin and Saller 7 was used. The BMI was calculated, kg/m 2 . Four socio-occupational groups were defined on the basis of family information provided by the conscripts: (1) Intelligentsia -father with university education, professional occupation (engineer, medical doctor, lawyer, teacher, etc.), cities 4100 000 inhabitants; (2) Skilled workers -father with trade school education, skilled workers (driver, locksmith, welder, miner, steelworker, etc.), cities 4100 000 inhabitants; (3) Farmers -father with trade school or elementary education, agriculture as the occupation, rural residence (communities without administrative status of town, and usually o10 000 inhabitants); and (4) Entrepreneur -father with university or college education, owner of a business (craftsmen, shop owners wholesalers, service sector, building contractors, renovation firms, shipping, etc.), residence in towns and cities 425 000 inhabitants.
Although this socio-occupational classification diverges from socioeconomic models used in Western countries, it fully reflects the stratification specific to Poland. Three of the classifications are analogous to groups in National Statistics Socio-economic Classifications (NS-SEC). 8 Intelligentsia closely matches 'Higher managerial and professional occupations'; Skilled workers match 'Lower supervisory, craft and related occupations'; Entrepreneurs are analogous to 'Small Employers and own account workers'. Only the category Farmers does not match any group in the NS-SEC classification; this probably reflects the specificity of Polish rural homesteads, the overwhelming majority of which are small and family based. Given the social structure of Poland and the relatively recent and dramatic political and social changes, application of the NC-SEC categories to the conscript data does not appear to be well grounded. The socio-political groups as defined in this study better illustrate historical and political changes in Poland.
Sibship size (number of children in the family) has a strong influence on height and weight, and in turn the BMI. The prevalence of obesity (BMIX30.0 kg/m 2 ) was also calculated, but it was very low in each survey (see below).
Comparisons among socio-occupational groups within and across surveys are limited to data from 1986, 1995 and 2001. Maternal occupation was not available in the 1965 survey so that a comparable index could not be developed. Two-way analysis of variance was used to compare groups in 1986, 1995 and 2001. The second-order interaction between socio-occupational groups and cohort (year of survey) was used to examine changes in specific factors. If an interaction is not significant, it indicates that the factor acts with the same power in each cohort; if an interaction is significant, it suggests that the strength of the influence of the specific factor on variation in the BMI differs between cohorts.
Results
Sample sizes, mean BMIs and 95% confidence intervals for the total sample of conscripts in each of the four surveys are summarized in Table 1 The relative distribution of the BMI across the four surveys is illustrated in Figure 1 . The central portion of the distribution flattens over time (platykurtic), whereas the tails of the distribution are extended. Moreover, the right tail (overweight) extends more than the left tail (underweight), The prevalence of underweight, normal weight, overweight and obesity in the four surveys is indicated in Table 1 . The number of subjects in the four surveys differs in this table from the others because of missing socio-occupational information. The prevalence of undernutrition as well as of overweight and obesity increases markedly from the 1965 to the 2001 cohorts, whereas prevalence of normal relative weight decreases from 91.8% in 1965 to 78.8% in 2001.
Descriptive statistics for the BMI by socio-occupational groups in 1986, 1995 and 2001 are summarized in Table 2 . Of interest, the number of conscripts from families of the Intelligentsia, Skilled Workers and Farmers declines over time, whereas the number of conscripts from families of Entrepreneurs, although small compared to the other groups, increases over time. Underweight increases among sons of Intelligentsia and Skilled Workers, but declines among sons of Farmers and Entrepreneurs between 1986 and 1995. However, between 1995 and 2001, the prevalence of undernutrition increases among conscripts in all four socio-occupational groups. The increase is greatest among sons of Farmers and Entrepreneurs and least among sons of Intelligentsia. Note, however, that the prevalence of underweight in 2001 is lowest among sons of Farmers (4.5%), followed by sons of Entrepreneurs (6.4%), Intelligentsia (7.2%) and Skilled Workers (8.5%). In contrast, the prevalence of overweight/obesity increases among conscripts in all four groups between 1986 and 1995 and then between 1995 and 2001. The increasing prevalence of overweight/ obesity across time is greatest among sons of Farmers, followed by sons of Intelligentsia. Within each cohort, however, the prevalence of overweight/obesity is highest among sons of Entrepreneurs.
Results of the analysis of variance comparing cohorts and socio-occupational groups and the interaction between the cohort and social group are summarized in Table 3 . There are significant cohort (time) and socio-occupational group differences, but no significant interaction between cohort and social group. The latter suggests independent cohort and socio-occupational group effects on the BMI across time. 
Discussion
The BMI is seemingly a reasonably sensitive indicator of changes in Poland that have occurred over the 36 years interval between 1965 and 2001. After a slight increase in the BMI between 1965 and 1986, the BMI did not change between 1986 and 1995. The lack of increase in the BMI of the 19-year-old male population during this interval corresponds with the economic crisis associated with the initial years of the socio-political and in turn economic transformation in Poland. On the other hand, the relatively large increase in the BMI between 1995 and 2001 corresponds with significant improvements of economic and living conditions associated with the later stages of the sociopolitical transformation of the 1990s. In order to evaluate the effect of political and social transformation on specific socio-occupational groups in Poland, it is necessary to briefly review the situation before and during the transformation. The 1980s were a period of economic stagnation in Poland with threats of an economic crisis, permanent shortages of consumption goods and foot rationing. 2 The second half of the 1980s was a period of an inevitable forthcoming and major economic crisis. The first stage of transformation, which began at the end of 1989, was associated with a decrease in production and productivity in 1990-1992. The gross domestic product (GDP) declined about 11% in 1990 and about 7% in 1991. 12 Household income also declined, most among farmers (50%) and less in skilled workers (30%), and least in intelligentsia. 2 The second stage of transformation after 1993, labeled the economic rebound, saw annual growth rates of approximately 67% in the GDP between 1996 and 1997. Average real incomes also increased across this period, but unequally across occupational groups. 13 The level of GDP in 1989 was exceeded in 1994. The economic effects of the transformation in Poland, evident in the dynamics of the GDP, were unquestionably far more positive than changes in other transformed economies in the region, for example, Hungary, Czech Republic and Slovak Republic. In all these countries The decrease of the GDP during the period of political and social transformation in these three countries was more severe than in Poland, and the subsequent recovery and growth was slower. 13 The pattern of change in mean BMIs of conscripts within each of the four socio-occupational groups between 1986 and 2001 presents several interesting contrasts. The highest BMIs were observed in sons of Entrepreneurs followed by sons of Farmers. The mean BMI of sons of Farmers was identical to of sons of Skilled Workers in 1986, but with time, the mean BMI of the sons of Farmers increased in 1995 and 2001 by about one-half of a BMI unit, whereas that of sons of Skilled Workers did not change appreciably in 1995 and then increased to a lesser extent in 2001. Mean BMIs of sons of Skilled Workers and Intelligentsia differed slightly in 1986, but were almost identical in 1995 and 2001. It appears to reflect the small differences in income between these two groups. 
Secular and socio-occupational variation in BMI S Kozieł et al
The trends in the BMI of conscripts in the four sociooccupational groups suggest that the sons of Skilled Workers were most affected during the early stages of the sociopolitical and economic transformation in Poland, that is, as inferred by the lack of change in mean BMI between 1986 and 1995. Subsequently, the mean BMI of sons of Skilled Workers was similar to that of sons of Intelligentsia. It is of interest that the sons of Farmers, the lowest social group, had a relatively high BMI, probably due to self-production of food. The sons of Entrepreneurs not only had the highest mean BMI but also the greatest variation (as evident in the s.d.); as a consequence, they also had the highest fraction of under-and overweight young adult males. The high mean BMI appears to reflect the wealth of Entrepreneur group, and the large variation probably reflects the social heterogeneity of the origin of this group. This group accounted for only 65 conscripts in 1986, but during the course of liberalization of the economy toward the free market, the Entrepreneur group became numerous, as individuals from different social backgrounds (presumably risk takers) moved into this socio-occupational category by 1995 (n ¼ 286) and 2001 (n ¼ 668).
Although the BMI is affected by many factors, two components of the environment receive primary consideration -diet and physical activity. Allowing for limitations of per capita estimates, it is difficult to relate the secular changes in the BMI to energy and fat intake, which would suggest an important role for changes in habitual physical activity. Estimates of activity that span the interval of the survey of conscripts are not available. Nevertheless, some evidence suggests that a lifestyle of regular physical activity is not characteristic of Polish males. For example, a cross-national survey of 11-to 15-year-old school youth in 1989-1990 included Poland. 15 The percentages of Polish boys who reported participation in vigorous exercise outside of school four or more times per week decline from 63% at 11 years to 53% at 13 years to 42% at 15 years. About 30% of Polish boys reported participation in vigorous exercise outside of school for more than 4 h per week and there was no age trend. 15 By inference, the majority of adolescent boys in Poland do less than 4 h per week of vigorous physical activity. Participation in organized physical activities varies with social class among urban Polish youth 13-15 years old. Youth from better off social circumstances report greater participation in organized forms of sport offered largely outside of the school setting, whereas youth from poorer social circumstances spend more time outdoors. 16 Based on 20 The regression in fitness was especially apparent in power of both the upper and lower extremities, and in running speed (sprints), and endurance (distance run). Of relevance, endurance is the component of healthrelated fitness that is consistently related to level of habitual physical activity. 18 Although many factors contribute to the secular decline in indicators of physical fitness, reduction in regular physical activity is often indicated as a major contributor in addition to the increasing prevalence of overweight/obesity. 21 It is also plausible to suggest that a reduction in habitual physical activity in the young population of Poland has contributed to the reduction in physical fitness in the past decade or so. The secular decline in the physical fitness of Polish youth might reflect in part a reduction in habitual physical activity that may persist into late adolescence/young adulthood. The prevalence of overweight and obesity increases with age in the Polish population. 1, 22 After the age of 50 years, the fraction of overweight exceeded 70% both in males and females. There is thus some reason for concern, as it could be expected that observed prevalence of overweight and obesity in 19-year-old males (14.3% in 2001) will increase with age in this cohort. The increase, however, may not be the same in socio-occupational groups. Although the prevalence of overweight and obesity has increased among 19-year-old Polish conscripts ( Overweight and obesity in late adolescence tend to track into adulthood. 28, 29 Although the prevalence of obesity is low in young adult Polish males, a continued increase in prevalence has the potential for an increase in obesityrelated health consequences. Although overweight and obesity are the focus of discussion, secular and socio-occupational variation in the prevalence of underweight (BMIo18.5 kg/m 2 ) is also apparent among conscripts between 1986 and 2001 ( Table 2 ). It is likely that the distribution of income changed differentially among socio-occupational groups over time such that there was inequality of income after the political and economic transformation. 3 Moreover, the transformation brought about an increase in food prices and in unemployment rate. There was proportionally less income among Skilled Workers and Intelligentsia compared to Entrepreneurs, and it is possible that this influenced food availability in some families. On the other hand, Farmers are the primary food producers and presumably had more or less ready access to food and/or possibility of bartering food for other necessities. Sons of Farmers had the lowest prevalence of underweight in each survey between 1986 and 2001 ( Table 2 ).
